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1. Introduction  The capstone project envisions to evaluate the viability of a dockless bike share program for the city of Urbana-Champaign. Dockless bike share program is a new model of bike sharing where parking of the bikes is not to a dock. This type of bike share allows user to pick and drop off bikes at any location. The bike share systems use app equipped bikes for tracking locations through GPS and unlocking through QR code. The dockless bike share program provides door to door service from pick up point to destination point without the user worrying about finding a spot at the nearest dock to park. But, the user must ensure to park the bike appropriately. (Alta Planning)  In a traditional bike share system, stationing of the bikes is to a dock built along a curb or near places of importance such as markets, shops cafes, and restaurant. The user would make a payment at the dock station using a credit or debit card and then drop the bike at another dock station near the destination location. During peak hours some of the stations would be either empty or full to park another bike. So, the users either had to wait for an empty spot in the station or search for another station near their destination to park the bike. The owners of the bike share program had to ensure balancing of the fleet of bikes from time to time.   Seattle, Washington D.C and South Bend are some of the cities which successfully conducted a dockless bike share program. These cities have not received significant parking complaints yet. The dockless bike share companies swiftly resolve the complaints themselves. The private company manages the operation and maintenance of the dockless bike share system. Hence the city does not spend in appointing a staff for the program. These cities do not use public funding to operate the program. The dockless bike share operators manage the cost through their own resources and generate revenue through user fee and advertisement.  This capstone project report begins by reviewing the literature. First a look at the history  of bike share in Urbana-Champaign. This chapter talks about the first attempt to start a bike share program in 2005 and the evolution of bike sharing culture until today in Urbana-Champaign.  Then a discussion about Champaign’s plan for conducting a dockless bike share program. Urbana’s take on dockless bike share program sheds a light on the pros and cons of a dockless bikeshare program. Then reviewing the case of Seattle and Washington D.C who are the harbinger cities to test the dockless bike share program display the challenges in the dockless bikeshare program. After studying the challenges, the report delves into the opportunities arising from the dockless bike share program. The next chapter assesses the data collected to evaluate if the existing conditions are conducive for conducting the dockless bike share program. So, there are maps developed using ArcGIS which show trails and bikeways, hotels, restaurants, cafes, gyms, and school. Then the results from the survey conducted for government organizations, local business owners and public to check their willingness for a dockless bikeshare program in Urbana-Champaign. Methodology follows data collection chapter explaining the process of collecting and analyzing the data. It describes the design of the survey.  Finally, the analysis of the results of the survey based on the knowledge gathered from literature review elucidates on the viability of the dockless bike share program in Urbana-Champaign.  
 2. Literature Review   2.1 History of bike share program in Urbana-Champaign  In 2005 Allen Hall started a bike share program. But due to logistical issues it did not amount to a successful program. The project was later turned into The Bike Project of Urbana-Champaign. Department of Kinesiology and Community Health launched a departmental bike sharing club namely Illinois Cross Campus Bikes in 2007. It started as a study to assess improvement of bike share in campus and the study continues till date. The program serves the students and faculty of the Kinesiology and Community Health Department. In 2009, a team of undergraduate students planned a request for proposal to MTD for a bike share program in their entrepreneurship class research on international and USA programs. (Student Sustainable Committee, 2012) Students Planning Organization of Department of Urban and Regional Planning (DURP) at UIUC are successfully conducting a bike share program for the students and faculty of DURP since 2015. (SPO, 2017) Y-Cycles is another bike share program conducted by YMCA of Urbana-Champaign to help the people of the twin city to get around. (YMCA, 2017)  2.2 City of Champaign’s dockeless bike share program plan  The city council received a proposal for a dockless bike share program in November 2017. Looking at the success of dockless bike share program in South Bend, Indiana, city of Champaign is considering starting of a program with similar capacity. But there are still discussions in the city council regarding the regulations of the program. More regulations will cost the bike companies money and time. There also exists a concern that stringent rules and fees may shut down local bike companies and businesses in the town.   City of Champaign is also careful about keeping a cap on the number of bikes, because more number of bikes would mean that the city may expect to employee more staff for the operation and maintenance of bikes.   City of Champaign uses the Food Truck model as the basis for developing regulations for dockless bikeshare program. The policy states that the city manager can grant permits for vendors, peddlers, and food trucks to conduct their business in the city. The city is also focusing on enforcing bike parking permits to prevent the burdens caused by dockless bikes.   The city of Champaign conducted a survey to determine the fleet size, lights and bike parking facility. The city of Champaign drafted a set of rules based on the survey.   None of the bike companies have asked for public funding from the city. Some of the companies have agreed to do bike removal 24*7 while some state that they would offer this service if they are the only company operating the program in Champaign Urbana.   
City of Champaign expects the ideal locations for conducting bike program would be Downtown, residential area near Downtown, north of Prospect and west of Springfield. It is also in talks with the parking department to look for potential car park which can become bike parks. The issue which arises from such change is that car parking generates more revenues compared to bike parking.    2.3 City of Urbana’s plan for dockless bikeshare program  Currently seven private companies have shown interest to conduct the dockless bikeshare program in Urbana. The city of Urbana’s planning department presented to the city council their plan to implement a dockless bikeshare program. They proposed that at the administration level they would levy an annual fee of $600 and a deposit fee of $1000 from the private companies.   The city of Urbana proposes that each dockless bikeshare program operator would have a fleet of 500 bikes. They would remove unused bikes every 3 hours and 12 hours. The city would also levy a commercial liability insurance. The operator would set the parking standards for the bikes. Operators need to send data about the ridership to the planning department. The planning department would use the data for planning purpose. Violation of regulations by the operators can lead to revoking of their license.   The city council had questions and comments on city of Urbana’s proposed dockless bikeshare program. The council thinks that the shared resources arrangement could go wrong. After viewing the example of other dockless bikeshare program in China and Australia, one of the council members think that the bikes could pile up on the sidewalk and obstruct then pedestrian’s right of way. These bikes could also be a subject of vandalism and theft. While one of the other council members said that the University of Illinois has a good biking culture, the city must incorporate similar culture. The council member feels skeptical about the program stating such programs success is unsure until its implemented. The council was curious to know about the pricing mechanism of the program. They also think if 7 companies operated a fleet of 500 bikes there will be an over supply of bikes.  They suggest that the planning department considers 2 to 3 adept companies to operate the dockless bikeshare program.   The council had concern that how this program would reach to underserved communities especially low-income communities. They said the app requires a smart phone in order to operate the bike share program but the people from these communities cannot afford to have a smartphone. The operators and the planning department needs to find solution about using the service without a smartphone.   The city council emphasized on the education component of the dockless bikeshare program. They want the public to be aware of the program.  The council asked the planning department that how will they tackle the issue of data sharing. The council thought due to recent events occurred with Facebook, data sharing is a very sensitive issue. Since the dockless bike share companies rely on smartphone, GPS and 
database-oriented operation, how would these companies guarantee right to privacy of the user’s data.    The final suggestion made by the council was if there was a local vendor who could conduct such program so that the city of Urbana could test a prototype of such program in the city. The representative from the planning department replied that most of these companies run through venture capitalist funding. If there is a local business owner who could acquire enough funding to test a dockless bike share program, the planning department would be willing to allow a pilot program as requested by the council.   2.4 Challenges to dockless bike share system  Cities such as Dallas have received complaints about bike scattered on sidewalks. The city officials threaten the bike companies to impound their bikes if the sidewalks do not get cleared from time to time. The city appears bike friendly after adding a fleet of bikes to the city, but in reality, there are issues regarding safety and quality of the bikes. The skeptics also feel that as government decreases its role in the dockless bike share system, the dockless bike share companies will also shift their focus from accessing public transit through bikes. There are allegations made by traditional bike share company owners that the dockless bike share companies overlooked these factors when setting up their system. (Angie Schmidt, 2018)  Tool design group conducted a research on evaluating the performance measure of the dockless bike share systems in Seattle and Washington DC. They evaluated the performance of the dockless bike share program in both the cities on four factors - app and location accuracy, observed bikes and supply percentage, bike condition and parking behavior.   First challenge to the dokcless bike share program identified based on TDP’s research was over supply of bikes. TDP measured over supply by identifying the number of bikes on the ground over number of bikes advertised on the app. They saw that the supply percentage was 221% in Seattle meaning there were twice the number of bikes on ground compared to number of bikes advertised on the app. Washington D.C held 108% more bikes on the ground over the numbers displayed on the app.   Bike conditions in both the cities highlighted key aspects of the bike which required attention from the dockless bike share companies. About 10% of the bikes in Seattle and 14% in Washington D.C displayed major defects. The largest number of damages pertained to light or reflectors – 38% of bikes in Seattle and 34% of the bikes in Washington had damaged or repaired brakes.   Parking locations underscored concerns for irresponsible use of bikes by the users. About 24% of the bikes in Seattle were inappropriately parked. The city of Seattle requires parking the bikes at either on street furniture on sidewalks or at SDOT bike parks. The 24% of the bikes spotted were in neither of these locations. In Washington D.C the percentage of bikes parked in erroneous way was 33%. An appropriate location of parking the bike identified by Washington D.C is parking on sidewalks, right-of-way between sidewalk and 
the curb or bike racks. The 33% improperly parked bikes were not found in any of the aforementioned locations. (Bicycle Transit System, 2017)  Erin Grifith, 2018 from the online media house Wired wrote that what appeared as a healthy competition among Chinese and American dockless bike share companies in Seattle is escalating to a land grabbing war through introduction of e-bikes and scooters in the market.  2.5 Opportunities in dockless bike share system  There are four major dockless bike share American companies who have raised over $5 million to provide dockless bike share systems - Spin, Limebike, Zagster and Social Bicycles. All these companies evaluate to net worth more than 1 million dollars. (Lora Kolodny,2017) Scott Beyer, 2017, in his interview with Limebike’s CEO Tony Sun, writes, the company has spread over twenty-five markets, sixteen cities and nine college campuses. Limebikes records that in four months across their twenty-five markets there are three thousand users who rode over 750,000 miles net distance using Limebike. The company observed that the audience in their market has embraced the new technology through which they order bikes. Limebikes identifies 1-to-100, bike-to-person ratio as an ideal density which deems viable to run the dockless bike share program. A small sized city and college campus like South Bend provides such a conducive market to run the dockless bike share program.   Limebike finds a new way to collaborate with real estate companies to get space for parking the bikes. The aim behind this partnership is offering space for the users to park their bikes near to their home. Collaboration with the real estate companies is a fantastic opportunity for Limebikes to expand their business. Limebike aims to bring more bikes and such collaboration helps them to solve the issue of parking the bikes. Real estate companies provide dedicated parking space for bikes near the user’s house, which aids in overcoming the problem of inappropriate parking of bikes on sidewalks impeding the pedestrian’s space to walk. By providing such dedicated spaces, the company aims to help the user to cover the first and last mile with ease. (Biz Carson, 2018) There are three kinds of business models to conduct the traditional bike share according to USDOT FHA, Jurisdiction Owned, Nonprofit Business and For-profit Business.    In Jurisdiction Owned model, the jurisdiction owns the business, the independent contractor operates the business. The operating procedures includes providing bike sharing facilities under the supervision of a local public authority. The jurisdiction and the independent contractor share the net revenues. Then, there is reinvestment of the net revenues in the program. Major sources of revenue include federal, state and local grants. Advertising and sponsorship also contribute to the revenue. Membership and usage fee is another source of revenue. Jurisdiction provides the major capital funding. It also bares the capital costs. The benefits of such model include greater control on permitting and deploying of station and controlled reinvestment of profits. Capital Bike share in Washington D.C and Hubway of Boston are some successful examples of this model.   
In nonprofit business models, a nonprofit organization conducts the ownership and operations of the business. Jurisdiction provides some initial capital funding, but non-profit organization bares the most capital costs. The source of revenue in this model from federal, state and local grants, local and national foundation grants, local business sponsorship and membership and usage fees. The jurisdiction experiences reduction in financial liability in this model. B-Cycle, Boulder, Colorado, Nice Ride Minnesota and Denver B-Cycle are some examples following this model.   In a “for profit” business model the ownership rests within a private company and operated through an individual contractor. There is less government involvement in this type of model. Jurisdiction shares the portion of the profit for providing public space and permission to conduct the program. The revenue is through private investment, advertisement, sponsorship, membership fee and usage fee. In this program there is an opportunity to quickly collect the start-up money to initiate the program. The program is flexible with laws and implementation compared to the other bike share business models. Deco Bikes of Miami is a good example of for profit bike share business model. (USDOT FHA, 2012)  The dockless bike share companies receive copious amount of funding from the investors. For example, Limebike received $62 million from San Francidsco basketball star Kevin Durant. Ofo received $1.3 billion from Alibaba, an e-commerce company like Amazon in China. Kyle Lui, one of Limebikes investors says beside user fee the bike share company can offer space on bikes to display advertisements. The dockless bike share companies can collaborate with corporate companies which can offer its employees bike rides at a discounted price as corporate perks. Kyle Row from Spin bikes suggested government subsidies can also help to run the dockless bike share program as they help the user in accessing transit and bus. (Joshua McNichols, 2018) Capretz said more bikes on the street will also help build momentum behind efforts to add more cycling lanes and other infrastructure needed to make biking safer and more efficient. Smartphone app for customers with monthly or yearly passes and software upgrades to improve tracking of bikes. Faulconer also said adding locations in the urban core will boost the city’s downtown mobility plan, which will enhance bicycle safety and increase ridership. (David Garrick, 2018)  Land use and built environment can have significant impact on the use of bike share. Population density. Job density, access to restaurants and commercial activities has positive impacts on Bike share program. According to Cook, a presence of college campus, recreation centers, regions primary market and topography can also be attractive factors to conduct a bike share program. (El-Assi, W., Mahmoud, M., & Habib, K. (2015). Effects of built environment and weather on bike sharing demand: a station level analysis of commercial bike sharing in Toronto. Transportation,1 –25.)     
3. Data Collection  
 3.1 Maps  
 
Source; Google Maps, CUATTS data portal, Tiger Files 
The map depicts the trails and bikeways which connects the aforementioned locations. It 
identifies hotels, restaurants, cafes, and gyms around the trails and bikeways in Urbana-
Champaign. These are the potential locations where the bike riders would the ride the bike.  
The location of largest number of restaurant and cafes lies on Neil Street, University Avenue and 
Green Street. The largest number of hotels are around North Prospect Avenue and Interstate 74 
and North Lincoln Avenue and Interstate 74. There are few hotels on Neil Street and University 
Avenue.  
Location of biking routes and potential biking destinations  
Beta index evaluates the connectivity of the trails and bikeways. Champaign and Urbana both 
have similar levels of connectivity because their beta index is the same. Urbana has a beta index 
of 0.64 while Champaign has a beta index of 0.62. The trials and bikeways have a better 
connectivity in commercial areas compared to the residential areas. The commercial areas have a 
beta index of 1 while the residential areas have a beta index of 0.68. The longest trail is the Stone 
Creek Boulevard path in Urbana. It starts from Striker lane and ends at Windsor road. The 
Windsor road bike lanes is the only trail and bikeway which crosses over an interstate, I-57.  
Table 1 Beta Index 
City Edge Vertices Beta Index 
Champaign 302 490 0.62 
Urbana 165 259 0.64 
Zoning - - - 
Residential 287 418 0.68 
Commercial 50 50 1 
 3.2 Survey 
 3.2.1 Public organization survey 
 
Table 2 Government Organization opine about dockless bike share program 
Name of the 
Organization 
Dockless bike 
share program will 
be good for the 
residents of 
Urbana-Champaign 
Dockless bike 
share program 
will increase the 
use of public 
transit 
Dockless bike 
share program 
will improve first 
and last mile 
connectivity 
Dockless bike 
share program 
is a safe mode 
of 
transportation 
Dockless bike 
share program 
will reduce 
congestion on 
the road 
City of Urbana Agree Agree Agree Agree Disagree 
Champaign County 
Regional Planning 
Commission Agree Agree Agree Agree Agree 
City of Champaign Agree Agree Agree Agree Disagree 
CUMTD Agree Disagree Agree Agree Disagree 
University of Illinois 
Facilities and Services Agree Agree Agree Agree Agree 
University of Illinois 
Urbana-Champaign Agree Agree Agree Agree Agree  Based on the survey all the organization agree that the dockless bikeshare program would have a positive impact on the public. They state that it will increase the use of public transportation except CUMTD who believe it will not aid in increase the use of public transport. The six organizations believe dockless bikeshare program will enhance first and last mile connectivity. The organizations approve of its safety as a mode of transportation.  City of Urbana, City of Champaign and CUMTD state that the dockless bikeshare program 
will cause congestion on the road. Other comments made by the organization is that as more bikes are available to people the air quality would improve. It would improve equity in transportation. The dockless bikeshare program would also reduce the number of abandoned bicycles especially in the campus area. The dockless bikeshare programs will help in reducing GHG emissions which would improve community members’ health. The dockless bikeshare programs will allow users to try alternative modes of transportation with little risk.   3.2.2 Public’s dockless bikeshare survey 
 To determine the willingness of the public to use the dockless bike share, a survey of the public which asks questions regarding bike ownership, familiarity, interest, purpose, and reasons for using the dockless bike share program. Thirty people from five locations– Illini Union, Downtown Champaign, Lincoln Square, North of Lincoln Avenue and Sesquicentennial neighborhood-  in Urbana-Champaign participated in the survey. The results displayed below are representation of their answers. (The link to view response from the individual respondent https://uofi.box.com/s/90ywab0bbo4p5ud2qja20fq5w015vy46 )  
Figure 1 Bike Ownership 
 Twenty-nine people out of the fifty-one people interviewed owned a bike.  
 
 
No
43%
Yes
57%
Figure 2 Interest in using a dockless bikeshare program despite owning a bike 
 16 out of the 29 people who own a bike voted yes to use the dockless bike share program. 55% of the bike owners want to use the dockless bike share program.     
Figure 3 Familiarity with dockless bike share program 
 Only 26 out of the 51-people surveyed answered yes when asked about their familiarity with dockless bike share program. Half of the respondents knew about the dockless bike share program. 
 
No
45%Yes
55%
No
49%
Yes
51%
Figure 4 Owning a bike and familiarity with dockless bike share 
     Out of the twenty-nine people who own a bike, eighteen people were familiar about the dockless bike share program. 62% knew about dockless bike share program.  
Figure 5 Not owning a bike and familiarity with dockless bike share program  
  Fourteen out of the twenty-two non-bike owners were not familiar with dockless bike share program. More than half of the non-bike owners were unaware of dockless bike share program.  
No
38%
Yes
62%
No
64%
Yes
36%
Figure 6 Interest in using a dockless bike share program 
   31 out of 48 people selected yes when asked if they were interested in using a dockless bikeshare program. 65% showed interest in using a dockless bikeshare program.    
Figure 7 Has familiarity with dockless bike share program and their interest 
  16 out of 26 people who were familiar with dockless bike share program showed interest to use a dockless bike share program in Urbana-Champaign. The interested people are 67% of the people having familiarity with dockless bike share program to use the dockless bike share program.   
No
35%
Yes
65%
No
33%
Yes
67%
Figure 8 Does not have familiarity with dockless bike share program and interest 
    Out of the 25 people who were not familiar with dockless bike share program, 15 people had interest to use the dockless bike share program when explained about the concept of dockless bike share program. 63% showed interest in using the dockless bike share program.  
Figure 9 Purpose for using a dockless bike share program 
   Based on the literature, identified are four major purpose of using a dockless bike share program. These include, commuting between home to work, social/recreation, shopping and going to school or college.  Commuting between home and work was the largest 
No
37%
Yes
63%
Commuting 
between home 
and work 
33%
Social/Recreation
31%
Going to 
school/college
29%
Shopping
7%
Purpose for using dockless bikeshare program
purpose for using the dockless bike share program. The second largest purpose was commuting social/recreation purpose. While shopping got the least votes for purpose of using a dockless bike share program.  In other purposes mentioned by people was that to ride with their children and their children’s friends from soccer to home, one respondent said that “ I would be convinced to use the dockless bikeshare if I am stranded or I do not have my bike. A respondent said that she would use the dockless to tour the city and explore new places in the city. 33% choosing commuting between home to work , 31% people chose using the dockless bike share program for social and recreation purpose and 29% person chose going to college or school, followed by. Least preferred purpose to use the dockless bike share program was for shopping at 7%.    
Figure 10 Reasons for using a dockless bike share program 
  Five reasons identified for using the dockless bikeshare program include its cheap cost, easy to use, places become more accessible, transit is easily accessible, and it improves first and last mile connectivity. “Places become more accessible” received the largest vote. 31% of the people chose it as the major reason for using the dockless bike share program. “Easy to use” followed accessibility to places as a reason for using a dockless bike share program. 28% people chose easy to use. 21% of the respondents chose “it is cheap” to use a dockless bikeshare program followed by “it improves first and last mile connectivity” getting 17% votes. Transit is easily accessible received the least vote. Only 9%people preferred it as a reson using the dockless bike share program.   
It is easy to use
28%
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Reasons for using a dockless bikeshare program
Figure 11 Reasons for not using a dockless bike share program 
   The survey also questioned people for the reasons for not using a dockless bike share program. Five largest reasons for not using a dockless bike share program include owning a bike appears cheaper than renting a bike, not willing to pay tax for a bike share company, I need additional information about the bike share program, lack of parking availability, and bikes may accumulate on the sidewalk and block pedestrians. The largest reason found for not using the dockless bike share program was “Owning a bike appears cheaper than renting a bike”. 44% people chose owning a bike appears cheaper than renting a bike. “I need additional information” followed owning a bike appears cheaper with 32% of votes as a choice for not using a dockless bike share program.  “Bikes may accumulate on sidewalks and block pedestrians right-of-way“ received 13% votes. “Not willing to pay tax for bikeshare program” did not receive any vote for reasons not using a dockless bike share program.             3.2.3 Business Owners Survey  
Owning a bike 
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Reasons for not using a dockless bikeshare program
Figure 12 Are you familiar with dockless bikeshare program ( Business Owner) 
   
Figure 13 Reasons for participating in the dockless bikeshare system business 
  All the business owners interviewed for the capstone project said they would be interested in participating in the dockless bikeshare program. The businesses where questioned why they would be interested to participate in the dockless bikeshare program. “Attract more customers to my business” and “Good for my business” received the largest vote with 28 % and 27% of votes. “Support bike community in Urbana-Champaign” and “I am a bike enthusiast” followed the largest vote for participating in the dockless bikeshare system business with 18% share of votes. “I want to work in cooperation with a public organization to grow my business” received the least number of votes. 
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The business owners preferred to conduct Marketing of the business, operation of the dockless bikeshare system and holding equity in the business when asked about the aspect of dockless bikeshare system’s business they would be willing to participate.   4. Methodology  In the capstone developing the maps was using ArcGIS. TIGER shape files were the source for retrieving shapefiles for Urbana and Champaign, CU roads, green areas and water. The Google maps was the source of reference to spot potential locations to use the dockless bikeshare program. The potential locations include restaurants, cafes, gyms, and schools. While the download of trails and bikeways shapefile was from the CUAATS website.    A downloaded image of zoning map of Urbana-Champaign from ccgis’s website was helpful to overlay a zoning map via georeferencing.   The design of survey questions was by identifying the challenges and opportunities in developing a dockless bikeshare program. The critique of dockless bikeshare system from city council meetings of city of Urbana and city of Champaign was helpful in developing the questionnaire for public organizations. Gabe Lewis from Champaign County Regional Planning Commission, Ben LeRoy from city of Champaign, Kevin Garcia from city of Urbana, Morgan White from University of Illinois Facilities and Services and Lily Wilcock from the University of Illinois received the survey questionnaire prepared via google forms. The link for the survey https://goo.gl/forms/1Rc1b67WqRIeVKwH3  The critiques on dockless bikeshare programs in Seattle and Washington DC aided in developing the survey questionnaire for the public. Downtown Champaign, Lincoln square, Illini Union, Sesquicentennial neighborhood, North of Lincoln Avenue and Orchard Downs were the potential locations to conduct the public survey, as these locations appear to be representative of Urbana-Champaign. People from the aforementioned locations participated in the survey by filling a questionnaire. General public dockless bike share program survey - Google Forms.pdf the survey questionnaire.   After contacting the local business owners through facebook and gmail I went to their business and requested the local business owners to fill up a survey questionnaire. Tim Chao owner of Neutral Cycle and Brew Lab, Christ Knight owner of The Blind Pig Brewery, Mr. Don Elmore, owner Jane Adam’s book shop and president of Illinois Small Business Association, Matt Cho owner of Broadway Food Hall, member Champaign County Economic Development Corporation participated in the business owners survey for dockless bikeshare program. (Link to view the survey questionnaire https://goo.gl/forms/J9qxC4GgFSkIQkQl1 )     
5. Analysis 
 Trails and bikeways connect the commercial areas very well. It is easy to access the restaurants, hotels, and gyms through bike if the rider is riding the bike in commercial areas. Trails and bikeways do not connect well the residential area in comparison with the commercial areas. The residential areas need to focus on creating a nexus such that there are continuous trails and bikeways in residential area. Most of the organization disagree that the dockless bike share program would reduce congestion road. Disagreement on reduction in congestion might be because over 5 companies have shown interest to conduct the dockless bike share program in Urbana-Champaign. Urbana mandates that each company has a fleet of 500 bikes. While Champaign has not set any caps on the number of bikes. So, based on the number of companies and interested and fleet size mandated by Urbana, Urbana-Champaign can expect 3500 bikes in the city.   According to bike share companies a bike-to-user ratio of 1:100 is ideal for conducting the dockless bike share program. Urbana-Champaign both have a population of 130,000 people. Based on the survey 60% have shown interest in using a dockless bike share program. So, both city can expect 90,000 riders willing to bike. So, the expected bike-to-user ratio is approximately 4:100. Hence, Urbana-Champaign can expect oversupply of bikes. This might lead to congestion on roads as more number of users and bikes will occupy space on bikelanes, roads and sidewalks.  Familiarity with dockless bike share program his high among people as the survey shows regardless of bike ownership, the number of votes for yes for familiarity with dockless bikeshare was high. Large numbers of people have shown interest in using the dockless bikeshare program. Votes for yes for interest in bikes were the largest for both group of people who were familiar and those who were not familiar with dockless bikeshare program. This depicts that dockless bikeshare program can expect a large number of users  People would usually buy large numbers of items when they shop, which would also be heavy. These bikes from the dockless bikeshare progam do not come with huge basket or storage space for holding the large numbers of items. Hence, very few people prefer to use the dockless bike share program for shopping.  The bus schedule and route in Urbana-Champaign sometimes gets inconvenient. For example, 22N does not go to south of Lincoln Avenue. So, for the riders who board 22 N from north of Lincoln Avenue they need to either take another bus or walk. The bus runs at every 30 minutes on the weekends instead of 10 minutes although there are a lot of students commuting between campus and to their house off campus even on the weekend. 
In such situations a dockless bike share program service can be very useful to easily accessible place.  Since the bikes in a dockless bike share program are instantaneously available, the riders do not have to wait for the bus. Some routes take shorter time to reach through bike compared to the bus. For example, Bus ride from One Illinois South in north Lincoln Avenue to Temple Buell Hall which is located on the south quad is a 20 minutes bus ride, but when riding the bike it only takes 10-12 minutes.  All the students use credit and debit cards and possess a smartphone. To use a bike from the dockless bike share program is similar to getting a cab through Uber. So the user just needs an app on the phone. The app would link the debit or credit card of the  user to itself. The user can then locate the bike using the app as the GPS on the phone would help the user to locate the nearest bike.  After the user completes the ride amount from the credit or debit card is automatically deducted. Hence, it is very to use.  A quality bike’s cost would range between $270 to $2000. The average cost would be $670. But when the user rents a bike through the dockless bike share program it will cost $1 per hour. On an average a bike rider in Urbana would ride 20 minutes to reach to the destination. If the rider makes two trips to and fro from the origin and destination, the rider would spend $2 a day. Based on the purpose of riding the bike if we assume the rider is riding the bike to go to college or school or work, the rider would use the bike 5 days a week. So, the rider might ride the bike 240 days a year. Thus, the rider would spend $480 a year. If the rider buys a bike he pays 40% more than cost of renting a bike for the year. Thus, owning a bike may appear cheaper as the user pays once and uses the bike indefinitely rather than renting a bike as the user pays for it every time taking it to ride. The people who agreed to use a dockless bikeshare program despite owning a bike are in majority based on the survey.   Dockless bike share program is a new type of bike sharing which started in 2017. Hence, people need more information about this program, thus its chosen as the second most reason for not using a dockless bikeshare program. Based on the response of the public organizations respons it is likely that they would agree to hold the ownership of the program. The expected large number of users can assure the public organizations that their risk on capital cost for running a dockless bikeshare program will be low. But, since dockless bikeshare is a new program in the market and there are no government run programs yet, requesting for grants from state or the federal government can be a tough task for the cities.  Based on the willingness to participate in the dockless bikeshare program, local business owners can boost their net revenues by investing in the capital costs of the program. Since, they are local businesses it will be easy to advertise and market the program to the people 
of Urbana-Champaign. So, the dockless bikeshare program proves to be a good investment opportunity for the local businesses.  6. Recommendations 
 Based on the analysis, there is a proposal for two types of models of conducting a dockless bikeshare program which the cities could adopt.  Jurisdiction Model The ownership of the dockless bikeshare program would lie within the government. The private companies are responsible for operation and maintenance of the dockless bikeshare program. The funding for the program is through requesting for federal, state and local grants, membership and user fee, and advertisements. The cities would provide the major funding and the private companies would bear the risk of capital costs for the program. In case of Urbana-Champaign, the ownership of the dockless bikehshare program will be with city of Urbana and city of Champaign. The private companies agreeing to the terms and conditions of city of Urbana can operate from Urbana while the companies agreeing to the terms and conditions of city of Champaign can operate from Champaign. The funding for the program will be through requesting for grants from IDOT, membership and user fee and advertisements. The city would receive major share in the net revenue compared to the private company.  
Figure 14 Jurisdiction Model 
 
Equity Model In this type of model, the local businesses can participate in the dockless bikeshare program by holding equity in the program. Since, venture capitalists heavily fund these dockless bikeshare program, there is a skepticism that these start-ups might shut down the business for the local business owners. So, in equity model, the ownership of the dockless bikeshare program lies with the private companies. So the private companies bear the risk of capital costs. Either the private companies or the local businesses can provide the operation and maintenance of the dockless bike share program. The local businesses can invest in the program by holding equity in the business. For example, resturaunt and café could provide parking spaces for its customers. The local real estate developers could provide parking for the residents and the visitors to their property. The parties i.e the private companies and local business owners receive the profits of the net revenue based on their equity holdings.  
Figure 15 Equity Model 
 Based on these models the both the city and its local businesses can witness involvement from the community in the dockless bikeshare program. The private companies wont exercise their business autonomously. The involvement of city government would exercise stringent statutes to regulate the program. The involvement of local businesses would give the local businesses an opportunity to compete in the national market 
7. Conclusion 
 Based on the beta index connectivity there is a good connection of trails and bikeways in the commercial area. The commercial area consists of restaurants, cafes, hotels, grocery shop, and gyms, the identified potential locations where the users would bike. All the public organization approve of the dockless bike share program regarding its positive impact on Urbana-Champaign, it will enable increased access to public transit, enhance the first and last mile connectivity and a safe mode of transportation. But some government organization think that it would not reduce congestion on the road. This is probably because the fleet of bikes mandated by Urbana-Champaign may have high number of users and bikes on the road occupying more space on bike lanes, roads, and sidewalks. It appears that majority of the population has an idea about the dockless bikeshare program. And majority of the population is also interested to use the dockless bikeshare program. Majority of the people opine that owning a bike is cheaper than renting a bike. But based on the pricing mechanism of the bike share companies this is false. A large number of people also feel that they need more information about the program. Since Urbana-Champaign has never conducted this kind of bike share program and it is new nation-wise as well, people need more awareness and education about the dockless bike share program. The dockless bike share program is very to use and places would be easily accessible through this program. There are two models the city could adopt to run the dockless bikeshare program successfully. Jurisdiction model where the city owns the dockless bikeshare program and the private companies operate and maintain the program, and Equity model, where the private companies own the dockless bikeshare program and local businesses can hold equity in the program. So, dockless bike share program is a viable option for Urbana-Champaign to adopt.   
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Table 3 Bike Ownership 
Row Labels Count of Do you own a bike? Percentage 
No 12 40% 
Yes 18 60% 
Grand Total 30 
   
Table 4 Purpose for using the dockless bikeshare program 
Purpose of using dickless bike share Count Percentage 
Commuting between home to work 9 30% 
Social/Recreation 8 27% 
Shopping 2 7% 
Going to college or school 10 33% 
Other 1 3% 
Total 30     
Table 5 Reasons for using the dockless bikeshare program 
Reason for using dockless bike share Count Percentage 
It is cheap 9 21% 
It is easy to use 10 23% 
Places become more accesible 14 33% 
Transit is easily accesible 4 9% 
It improves first and last mile connectivity 6 14% 
Total 43     
Table 6 Reasons for not using the dockless bikeshare program 
Reasons for not using the dockless bike share program Count Percentage 
Owning a bike appears cheaper than renting a bike 7 41% 
Not willing to pay tax for a bike share company 1 6% 
I need additional information about the bike share program 4 24% 
Lack of parking availability 0 0% 
Bikes may accumulate on sidewalks and block pedestrians 1 6% 
Other 4 24% 
Total 17   
   
Table 7 Cost of Bikes 
Bike Model Cost 
VR60 Charcoal  $   899.00  
Felt F65x Matte Black  $1,165.00  
Jamis Quest Sport 2016 58 Gloss Black  $   739.00  
VR60 W Matt Shelt Blue  $   899.00  
FR40w Matte Pewter 54  $1,299.00  
F85x Gloss Snozberry  $1,299.00  
Jamis Renegade Expat 2017 56 Ano Palladium  $   950.00  
FR60W Niagara Blue  $   799.00  
F30X (Flat Mount) Matte Navy (Magenta Silver) 55  $1,999.00  
Felt Verza Speed 40   $   579.00  
Verza Speed 50 Matte Orange (Reflective Black) 54  $   399.00  
Jamis Beatnik Beer Foam   $   329.00  
Tribe Haka  $   380.00  
Torker MEDIAN 2 MD ORA  $   700.00  
Jetty 1-SPD Women Widow Black  $   400.00  
Verza Cruz 7  $   499.00  
Verza Path 50 Matte Dark Grey 22  $   449.00  
Felt Verza Speed 40 Women's   $   579.00  
Felt Verza Speed 50 Women's   $   449.00  
Jamis Commuter 2  $   519.00  
Felt Verza Speed 50  $   449.00  
7 Sixty Satin Charcoal  $   999.00  
Dispatch 9 / 90 Matte Charcoal   $   549.00  
Decree 3 Fluoro Red  $   350.00  
Dispatch 7 / 90 Black  $   549.00  
Dispatch 9 / 90 Red  $   549.00  
Electra Cruiser 1 Tall  $   269.99  
Electra Cruiser Lux 1  $   429.99  
Electra Townie Original 1  $   449.99  
Electra Loft 7D  $   459.99  
Electra Loft 3i   $   519.99  
Electra Cruiser Lux 3i  $   529.99  
Electra Townie Original 21D - 2018  $   569.95  
Electra Townie Original 7D EQ   $   609.95  
Electra Cruiser Lux Fat Tire   $   639.99  
Electra Townie Original 3i EQ   $   659.99  
Electra Townie Balloon 8D EQ   $   749.99  
Electra Relic 3i  $   849.99  
Electra Ticino 8D  $   929.99  
Max  $1,999.00  
Min  $   269.99  
Average  $   678.07  Source; https://www.durstcycle.com/product-list/bicycles-pg60/?rb_gn=2  http://neutral-cycle.shoplightspeed.com/ 
